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Background and Introduction:
Marine phytoplankton is a significant contributor to the global biochemical cycles (Kroon & Thomas, 2004). As the base of the ocean food chain, plankton has been supplying energy for marine life for millions of years (Anderson, 2004; Schofield & Gao, n. d.) and has been studied as a food source suitable for human consumption (Geiger, 1958). More recent studies have examined the potential for varieties of this single cell organism to supply nutrients in a variety of situations (Kay, 1991; Khan, Zakir, Bhadouria, Pratiksha, & Bisen, 2005; Simpore, Kabore, Zongo et al., 2006; Yamagishi, Nakamura, & Inoue, 2005). Cohen, Norman, and Heimer (1995) found long-chain polyunsaturated fats found in fish oils could be derived from plankton. These oils in the diet have demonstrated a reduction in the incidence and/or severity of a variety of health conditions including coronary artery disease (CAD), cerebrovascular disease (CVD), and peripheral vascular disease (PVD) (Cohen, Norman, & Heimer, 1995; Graham, Cirpus, Rein, & Napier, 2004; Holick, 2003a; Sargent, 2003; Vanschoonbeek, Feije, Saris, Matt, & Heemskerk, 2007).  
Obesity, metabolic syndrome, and type 2 diabetes, occurring at higher rates in recent years, are health conditions that carry a greater risk of developing CAD, CVD, PVD, kidney and eye disease, and diseases of the nerves (Cheng, 2005; Thomas, Hypponen, & Power, 2006). Cost of diabetes in the United States is estimated to be $132 billion, which includes direct medical costs and indirect costs such as disability or premature mortality (National Diabetes Information Clearinghouse, n. d.). Diabetes is considered a chronic, or life long disease by the medical community which can contribute to the development of depression (Kozier, Erb, Berman, & Snyder, 2004). Depression and feelings of despair contribute to a decreased desire to care for self increasing the risk of complications (Wagner & Abbott, 2007).  Early diagnosis and treatment decreases the long-term effects of the disease providing for increased ability for self-care.  Treatment includes lifestyle modifications in diet and activity.
 Spirituality, an aspect of “…whole person care” (Taylor, 2002, p, 38) has reemerged as an part of health care that is essential for individuals. Spirituality or spiritual well-being has also been found to increase quality of life for individuals living with chronic diseases and a desire to care for self (Tuck & Thinganjana, 2007; Polzer & Miles, 2007).
This study examines the regular intake of a food supplement that contains nutrients shown to decrease the incidence of health complications in obesity, prediabetes, and type 2 diabetes (Alsaif & Duwaihy, 2004; Cohen, Norman, & Heimer,1995; Graham, Cirpus, Rein, & Napier, 2004; Holick, 2003b; Petersen, Pedersen, Major-Pedersen, Jensen, Marckmann, 2002; Vanschoonbeek, Feije, Saris, Matt, & Heemskerk, 2007), depression, and increase wellness while also examining any changes in spirituality. The supplement of interest in this study is marine phytoplankton. 
Objectives: 
This pilot study will examine the use of phytoplankton as a nutritional food supplement for those diagnosed with type 2 diabetes, prediabetes, or obesity. This study will provide data needed for further research in developing guidelines for phytoplankton use as a dietary supplement. 

Participant Selection Criteria: 
Participants in this study will be individuals seeking health care at Pioneer Comprehensive Medical Clinic for treatment of prediabetes, diabetes, or obesity and a clinical Hemoglobin A1c level of 6% or greater. Participants will be men and women 25 to 65 years of age. Participants will not be eliminated due to: ethnicity, visual and/or auditory impairment, or physical limitations. Due to the intake of a supplement that has not been proven safe for use during pregnancy, female participants at any stage of pregnancy will be eliminated. All participants will be prescreened for clinical depression using Beck’s Depression Inventory (BDI-II) and will be eliminated from the study with an elevated score (greater than 28) and referred to an appropriate provider.  
Design: 
 SEQ CHAPTER \h \r 11. Will there be an increase in wellness scores after taking phytoplankton for 14 days, 30 days, and 90 days as measured by the SF-36 Health Survey
2. Will there be a decrease in depression after taking phytoplankton for 14 days, 30 days, and 90 days as measured by Beck’s Depression Inventory? 
Scores on the depression scale and wellness inventory will be inversely correlated. 

3. Will participants’ physiologic measures of wellness (i.e. blood pressure, weight, lipid profile, C-Reactive Protein, Fasting Insulin, and Hemoglobin A1c) be lower than baseline following regular consumption of phytoplankton at 30 days and 90 days. 

5. Will there be an increase in spirituality after taking after taking phytoplankton for 14 days, 30 days, and 90 days as measured by the Spirituality Scale? 
The trial of phytoplankton consumption will be evaluated by comparing physiologic measures (blood pressure, weight, lipid profile, C-Reactive Protein, Fasting Insulin, and Hemoglobin A1c) at two time points (30 days and 90 days) and psychological measures (Beck’s Depression Inventory, SF-36, and Spirituality Scale) at three time points (14 days, 30 days, and 90 days) following the initial test. Participants will be selected from patient’s seeking health care at Pioneer Comprehensive Medical Clinic for treatment of prediabetes, diabetes, or obesity. The study consists of four groups with 20 participants in each group. 
Random Assignment:

Participants will be randomly assigned to one of four possible groups.  These groups include two experimental conditions (tablet and liquid phytoplankton) and two control conditions (placebo and no treatment).  Half of the placebo group will receive a liquid placebo and the other half will receive a tablet placebo.  Randomized assignment will be performed in the following way:

1. Each participant will be automatically given a unique three digit ID (clinic personnel will assign the number).

2. Each group will be automatically given a unique single digit ID (clinic personnel will assign the number).

3. A computer algorithm will list the participant IDs such that their order is randomized.

4. The same computer algorithm will randomly order the list of group IDs.

5. The first 25% of the randomized list of participant IDs will be assigned to the first of the randomized group IDs.

6. The second 25% of the randomized list of participant IDs will be assigned to the second of the randomized group IDs, and so on until all the participants are assigned to group IDs.

In this way, neither the participants nor the researcher will know to which group any non-control individual belongs without referring to the participant and group ID mapping table. The researcher will not have access to any medical information in the participant’s medical records. This table will not be reviewed and kept secure until the end of the experiment in order to preserve the double-blinded character of the study.

MLS Phytoplankton Research Advisory Board:

Marine Life Sciences is committed to ensuring quality and rigor in the execution of this pilot study. A Research Advisory Board for the project comprised of individuals with professional interests in the areas that they believe may prove to be of special import to the consumer has been appointed to maintain quality and rigor. These individuals are responsible for the selection and evaluation of the instruments used in this investigation, as well as review of the design and procedures employed. These individuals are available as a standing resource throughout the project, as they may become more directly involved in work following this pilot study.

	Research Board Member
	Specialty Area

	Glenn Richardson, Ph.D.
	Positive Health

	David Derezotas, Ph.D.
	Social Work, Psychometrics

	Alan Davis, M.D.
	Rehabilitation Medicine

	Hugo Rodier, M.D.
	Preventive Medicine, Nutrition

	P. Richard Burgess, Ph.D.
	Neurophysiology

	Beverly Bradshaw, Ph.D.
	Nutrition

	Rowan Haight
	Phytoplankton Specialist


Study procedures: 
Prior to commencement of the intervention, each participant will be required to sign the Consent and Agreement to Participate form (see Appendix 7), complete a short demographic form (Appendix 6), the three health instruments (SF-36, Beck’s Depression Inventory or BDI-II, and Spirituality Scale, see Appendices 2, 3, 4), and the five physiological measures (see Appendix 5). 
Subjects will be stratified to assure a balance of health conditions, gender, and age in each of the testing groups.  The study will focus on phytoplankton as the primary independent variable. Subjects will be randomly assigned to one of four treatment groups with 20 participants in each group.  Clinical measures will be taken prior to beginning the study, day 30 and day 90. Psychometric measures will be completed prior to beginning the study, day 14, day 30, day 60, and day 90. The study will conclude at the end of 90 days. The following is a description of the research design and psychometric instruments.
· Capsule Phytoplankton Only Group: These subjects will consume capsule   phytoplankton as per recommended servings and continue with their same lifestyle
· Liquid Phytoplankton Only Group: These subjects will consume liquid phytoplankton as per recommended servings and continue with their same lifestyle.

· Placebo Only Group: Subjects will take a placebo without any other interventions during the testing period. 
· Control Group: Subjects will only be tested and receive no intervention.
The following clarify the abbreviations in the research design table.

T= Times that the subjects will be tested with psychometric instruments.

C= Times that the subjects will be tested with clinical measures.

PL= Subjects take Liquid Phytoplankton as per recommended servings

PC= Subjects take Phytoplankton Capsules as per recommended servings.

CP= Subjects take a placebo control capsule.
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The SF-36 (SF-36.org) assesses wellness in 8 major categories and:

· Is a multi-purpose, short-form health survey with only 36 questions. 

· It yields an 8-scale profile of functional health and well-being scores as well as psychometrically-based physical and mental health summary measures and a preference-based health utility index. 

· Is a generic measure, as opposed to one that targets a specific age, disease, or treatment group. 

· Has proven useful in surveys of general and specific populations, comparing the relative burden of diseases and in differentiating the health benefits produced by a wide range of different treatments. 

Beck’s Depression Inventory (Beck, Steer & Brown, 1996):

· Consists of 21 items to assess the intensity of depression in clinical and normal patients. 

· Each item is a list of four statements arranged in increasing severity about a particular symptom of depression. 

· These new items bring the BDI–II into alignment with DSM–IV criteria.

· Is a list of four statements arranged in increasing severity about a particular symptom of depression. 

· Produces a coefficient Alpha = .92
Spirituality Scale (Delaney, 2005):
· Consists of 38 items to represent the construct of spirituality. 

· Each item is a statement relating to spirituality judged on a 4-point Likert-type scale. 

· Has a content validity of .94.
· Is stable over time as demonstrated by a test-retest reliability with Pearson’s r coefficient of .84. 

· Produces a coefficient Alpha range of  .81 to .94.
Any participant that scores above 28 on the Beck’s Depression Inventory (BDI-II) will be withdrawn from the study and referred to an appropriate provider. Participants that find themselves upset by physiological measures will also be eliminated from the study and referred to an appropriate provider. Participants that have any reactions to the intake of the product (rash, stomach or intestinal upset, or itching) will be eliminated from the study and referred to the appropriate health care provider.
The PI and co-investigator will collaborate with the MLS Phytoplankton Research Advisory Board to form a research implementation team that will be responsible for the conduct of this study. The PI, co-investigator, and research implementation team have experience in both quantitative and qualitative research, as well as specific knowledge relevant to their individual specialty areas.

There are two types of measurement sessions during the experiment, clinical + psychometric and psychometric only.  Participants agree to submit to three C+P sessions as two P sessions during the study.  The procedures followed on C+P and P days are described below:

Clinical + Psychometric Measurement Days (C+P):
At the first, 30th, and last day, participants will be asked to submit to clinical, somatic, and psychometric measures.

Clinical measurements will require subjects to submit to a blood collection procedure which should take less than 10 minutes. A single withdrawal of 22 ml of blood is taken in 5 separate vials (one for each specific blood test, i.e. 3 x 4ml and 2 x 5ml) by a professionally trained ARUP phlebotomist at the clinic.  Each vial will be keyed with a ID number identifiable only by the research team.  Blood withdrawal poses minimal risks to the donor.  These risks are similar to those associated with giving blood, and although a very small amount of blood is collected, a new single-use needle will be used for each participant.  The procedure can cause slight bruising and discomfort to the participant as well as cause some residual bleeding at the site of the withdrawal.  

Somatic measurements will be taken by trained clinic office personnel at the clinic.  These measurements pose no risk to the participants and are expected to take less than five minutes to collect.

Psychometric measurements will taken during the C+P sessions follows exactly the same procedure that is followed on a psychometric only (P) days, and is described in the next section.

For the clinical, somatic, or psychometric measurements, it is important to note that participants may decide to decline participation in any single measurement or to withdraw from the study any time without penalty.

Psychometric Only Measurement Days (P): 
During every measurement session, participants will be asked to complete three questionnaires about their current psychological state.  These sessions will be conducted in a private room at Pioneer Comprehensive Medical Clinic.  The total number of questions for all three instruments is 95 and should only take about 30 minutes to complete.  Questionnaires will be collected by the research team and only be identifiable by ID number.  The risks of completing these questionnaires are minimal. The participants may feel upset thinking about or talking about personal information related to their psychological states. These risks are similar to those experienced when discussing personal information with others. If participants feel upset from this experience, they may contact their researcher about resources available fro assistance.  They may also withdraw from the study at any time without penalty.

Experimental Agenda:

After participants have been recruited by means of flyer (Appendix 8) and given an informed consent, they will be randomly assigned to one of four groups (two phytoplankton experimental groups, and two control groups: placebo and no-treatment).  Following group assignment, participants will be asked to complete the measurements scheduled for Day 1 (clinical and psychometric).  After completing the clinical measurements as described above in the “Clinical + Psychometric Measurement Days” section, the non-control participants will be provided with supplies of supplements (or placebos), instructed about their proper use during the experiment (Appendix ?). The testing schedule is outlined above.
Statistical Methods, Data Analysis and Interpretation: 
Descriptive and multivariate statistics will be used to analyze the data to determine the effect of regular consumption of phytoplankton on dependant variables. Repeated measures ANOVA will used to evaluate the variables. To ensure the ability to obtain significant results, a power analysis was conducted with Biostat Power & Precision software (Borenstien, Rothstein, & Cohen, 1997). The results indicated for an effect size of .40 and a power of .85, 16 participants would be needed in each group. To ensure robustness of the experiment and to ensure the ability of the test to detect an effect (High, n. d., Norwood, 2000) a sample size of 20 in each group will be recruited. Repeated measures will require fewer subjects in each group because they generally reduce the error term and enhance the power of analysis (Munro, 2005).
Administrative Responsibilities: 
Qualification of Personnel. The PI has experience in gathering and analyzing data. The co-investigator and research team have training and experience in both quantitative and qualitative research methods. The PI and co-investigator also have experience in biometric measurements (e.g. blood pressure, skin-folds, etc.) and the administration of psychometric inventories.

Equipment. The PI has a personal computer at her office and at her home with password protection and access to statistical tools (e.g. SPSS, Excel) for analyzing data.

Space and facilities. The PI has a private office located on the Weber State University, Ogden, Utah campus and a private office located in her home. 

Maintaining Confidentiality. The PI has a locking filing cabinet that will be used to store all hardcopy data. Consent forms will be stored separately from the surveys. The laptop that will be used for data entry and analysis of quantitative data is kept with the PI and is password protected.

Funding.  Resiliency Foundation provides all funding for this pilot study.

Laboratory.  ARUP will be utilized for all blood work. Blood work is drawn by an ARUP trained phlebotomist at Pioneer Comprehensive Medical Clinic. The samples will be delivered by ARUP trained personnel and results will be returned to the clinic. Trained clinic personnel record results in the participant’s chart, with results for the study given to the PI identified by number only. The PI will not have access to the participant’s medical information.
Recruitment:
Participants will be recruited through flyers (see Appendix 8) that will be distributed to patients seeking care at the Pioneer Comprehensive Medical Clinic. This flyer will explain the purpose and length of the study with a request for volunteers. Those individuals that chose to be involved in a University of Utah approved research trial for the purpose of identifying the health benefits taking the MLS Marine Phytoplanton dietary supplement will be given further instruction with the consent form. This announcement will indicate all the requirements of participation as well as the remuneration of $100 to be paid to each participant at the conclusion of the experiment.  
Participating Sites outside the University of Utah (i.e. multiple sites around the city or state):  
The Pioneer Comprehensive Medical Clinic is managed by Dr. Hugo Rodier, a member of the Research Board. All communication will be coordinated through contact with him. His background provides medical knowledge for referral of participants experiencing any unanticipated problems associated with consumption of the supplement or completion of the psychological testing. The consent form, of which each participant will receive a copy, contains the phone number of the PI and the IRB at the University of Utah if the participants feel they have further question or concerns. Participants are instructed to call the PI, the co-investigator, or the faculty sponsor, or the IRB if they are experiencing any difficulties during the study. These include any physical and/or psychological incidents that the participants feel need to be addressed. 
  Please attach an IRB approval or signed letter of support from each participating site to the documents and attachments page of the application under Other Documents.  Delete this sub-section if it does not apply to your project.
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